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Abstract
This paper guides the theoretical development of future research on interorganizational systems (IOS). We first assess past IOS
research by reviewing and summarizing the findings of 51 empirical studies of IOS published in 11 IS journals between 1990 and
2003. This literature addresses three primary issues: (1) factors influencing organizational decisions to adopt IOS; (2) the impact
of IOS on governance over economic transactions; and (3) the organizational consequences of IOS adoption. From our
assessment of the findings and theoretical approaches taken in past research, we offer three recommendations for future research.
First, the theoretical foundations of IOS research during this period are diverse, representing 17 different yet complementary
theories. We recommend that researchers continue to diversify their theoretical approaches in order to address new research
challenges. Second, we recommend that IOS researchers move beyond mere descriptions of IOS artifacts by engaging with IOS
artifacts on theoretical grounds. Third, we identify and describe new theoretical directions for future IOS research in each of the
main issue areas.
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Theoretical Foundations of Empirical Research on
Interorganizational Systems: Assessing Past
Contributions and Guiding Future Directions
1. Introduction
At their most basic level, interorganizational systems (IOS) are automated information systems,
shared by two or more organizations, and designed to link business processes (Bakos, 1991; Cash &
Konsynski, 1985; Steinfield, Markus, & Wigand, 2005). IOS provide pooled information resources
such as common databases, communication networks, and common applications (e.g., airlines
reservations systems). They also support supply chain management with suppliers and distributors.
IOS allow partners in a network to collaborate by exchanging both structured (e.g., CAD/CASE) data
and unstructured (e.g., discussion) data stored in repositories (Kumar & van Dissel, 1996). Most IOS
are implemented to facilitate collaboration and to manage potential conflict via electronic integration
(Kumar & van Dissel, 1996; Volkoff, Chan, & Newson, 1999), thus enabling the expansion of a firm’s
business scope and the reengineering of interorganizational business processes (Kambil & Short,
1994).
Research on IOS was launched in 1982 with a seminal research paper (Barrett & Konsynski, 1982).
However, it was not until several years later that empirical studies of IOS began to appear regularly in
IS journals. From its formative years, IOS quickly attracted researchers focused on specific
technologies such as electronic data interchange (EDI). Subsequently, IOS research expanded to
include related areas such as supply chain management and electronic commerce initiatives involving
more extensive integration of business processes using a variety of emerging technologies (e.g.,
XML-based standard RosettaNet and ebXML, and Radio Frequency Identification). Today, designing
and using IOS continue to present a number of economic and social challenges related to the
ownership and governance of business processes that span multiple organizations. These challenges
are likely to multiply as IOS implementation expands and as organizations linked by IOS become
more globally dispersed. For these reasons, IOS research is likely to proliferate for the foreseeable
future.
But how should future research on IOS proceed? Without thoughtful guidance, IOS research may
continue down the same paths established during its first 25 years of existence. As valuable as past
research on IOS might be, continuing the present course poses the risk of ignoring the development
and/or application of theories that are more capable of explaining the antecedents and consequences
of contemporary IOS.
In order to guide researchers in relevant theoretical directions, we first review and summarize
empirical studies published in eleven IS journals during the period in which IOS attained prominence
as an important application of IT: 1990-2003. This literature addresses three primary issues: (1)
factors influencing organizational adoption of IOS; (2) the impact of IOS on governance over
economic transactions; and (3) the organizational consequences of IOS. Next, we assess the
theoretical underpinnings used to guide research on these issues. In accord with earlier reviews of
IOS and EDI research (Chatterjee & Ravichandran, 2004; Elgarah et al., 2005), we show IOS to be
an area in which numerous theories have been used and where no single theory has dominated. We
show how multiple theories complement each other by compensating for limitations and biases
inherent in individual theories. We also advise researchers to theorize the IOS artifact instead of
settling for descriptions of IOS features. Finally, we propose new research directions and consider
new theoretical approaches for addressing them. Although our recommendations imply even greater
theoretical diversity in IOS research, they raise prospects for generating theories unique to the IS field.
As a consequence, focus on theory can maintain the IS field’s inherent diversity while establishing a
more distinct identity.

2. Method
We ground our review in the population of empirical IOS research articles published between 1990
and 2003 in 11 IS journals: MIS Quarterly, Information Systems Research, Journal of Management
Information Systems, Information & Management, European Journal of Information Systems,

498

Journal of the Association for Information Systems

Vol. 9 Issue 9 pp. 497-518 September 2008

Robey et al./Interorganizational Systems

Management Science, Journal of Organizational Computing and Electronic Commerce, IEEE
Transactions on Engineering Management, Information Systems Journal, Journal of Strategic
Information Systems, and Journal of Information Technology. Although Straub (2006) notes that the
selection of journals plays a crucial role in the assessment of past research, he admits that there are
no clearly established criteria to govern the choice of particular journals. We use three criteria for
selecting the group of 11 journals. First, because we are writing for the IS audience, we exclude
journals from other disciplines such as marketing, organization science, and decision sciences.
Second, we select journals based on their reputations in the IS field and on the frequency of articles
published on IOS, as shown in Table 1. Third, we include journals aligned with both North American
and European IS research communities.
We identify the initial set of articles through a combination of keyword search and visual inspection of
abstracts. The keywords used are: EDI, electronic data interchange, interorganizational, supply chain,
channel, supplier, and electronic commerce. We also read the abstracts of articles whose titles
suggest attention to IOS, even where those articles are not identified in the keyword search. We
narrow the final set of articles by eliminating theory development papers, literature reviews, and
papers employing a design science methodology. We also eliminate papers that focus on the use of
IOS technologies to transform established markets, specifically the London Insurance Market (Barrett
& Walsham, 1999; Barrett, 1999) and the Dutch Flower Auction (Kambil & van Heck, 1998). Excluding
papers about market transformation allows us to focus on the organizational adoption of IOS and its
organizational consequences. This process produces 104 empirical articles for our analysis. Because
our primary interest is assessing theoretical trends and future directions, we restrict our review to
empirical articles because they best demonstrate the influence of theoretical choices on the
production of research findings. In contrast, theories presented in non-empirical papers have not yet
demonstrated their influence over research practice.
Table 1. Selected Journals
Journal

Beginning
Year (Volume)

Total
Articles

IOS
Articles

European Journal of
1993 (Vol. 2)*
244
21
Information Systems
IEEE Transactions on
1990 (Vol. 37)
526
13
Engineering Management
Information & Management
1990 (Vol. 18)
713
26
Information Systems
1995 (Vol. 5)*
140
9
Journal
Information Systems
1990 (Vol. 1)
275
17
Research
Journal of Information
1990 (Vol. 5)
339
19
Technology
Journal of Management
1990 (Vol. 6)
464
29
Information Systems
Journal of Organizational
Computing and Electronic
1991 (Vol. 1)
212
13
Commerce
Journal of Strategic
1991 (Vol. 1)
212
27
Information Systems
Management Science
1990 (Vol. 36)
1,230
14
MIS Quarterly
1990 (Vol. 14)
341
14
Total
4,696
202
* Earlier volumes are not available at ProQuest or EBSCOhost.
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Articles
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Articles

9%

11

2%

6

4%

17

6%

3

6%

9

6%

5

6%

15

6%

5

13%

18

1%
4%

5
10
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between theories referred to in the motivating rhetoric of each paper and theories used in the actual
empirical analysis. Several articles (Clemons & Row, 1993; Damsgaard & Lyytinen, 1998; Damsgaard
& Lyytinen, 2001; Iskandar, Kurokawa, & Leblanc, 2001; Teo, Wei, & Benbasat, 2003) introduce their
topics with reference to specific theories (e.g., transaction cost economics and diffusion of
innovations), only to problematize these theories. These articles actually adopt alternative theoretical
approaches that address alleged deficiencies in the referenced theories.
Impacts of IOS on
Governance

Adoption of
IOS

Organizational
Consequences

Market
Governance

Antecedents

IOS Adoption

Strategic Impacts

Organizational
Governance

Operational Impacts

Social Impacts
- Intraorganizational
- Interorganizational

Figure 1. Relationships among Issues in IOS Research

3. Results
We report the results of our analysis by focusing on the three main issues addressed in IOS research.
The relationships investigated for each issue are shown in Figures 2, 3, and 4, respectively.

3.1. Adoption of IOS
Studies of IOS adoption by organizations rely primarily upon Rogers’ (2003) classical theory of
diffusion of innovations and related theories of technology acceptance and adoption. Fichman (2004)
considers Rogers’ diffusion theory to be the dominant paradigm in innovation studies. In most of the
studies reviewed in this paper, the dependent variables of interest are adoption and/or infusion, the
latter variable defined as “the extent to which an innovation’s features are used in a complete and
sophisticated way” (Fichman, 2001: p. 430). Specific variables of interest to IOS researchers, such as
EDI integration, are classified as innovation infusion because they involve changes to core business
processes after adoption. Figure 2 summarizes the relationships investigated across the studies
addressing this issue.
Variables within the external environment box in Figure 2 include factors in the competitive
environment that force or facilitate IOS adoption. External environmental variables investigated
include competitive pressure, government pressure, business partner power, and support from the
initiator (Chau & Hui, 2001; Chwelos, Benbasat, & Dexter, 2001; Iacovou, Benbasat, & Dexter, 1995;
Kuan & Chau, 2001; Premkumar, Ramamurthy, & Crum, 1997; Ramamurthy, Premkumar, & Crum,
1999). All of these variables predict intention to adopt EDI (Chwelos et al., 2001; Iacovou et al., 1995;
Premkumar et al., 1997). Competitive pressure and support from the initiator are also shown to
impact the infusion of EDI (Ramamurthy et al., 1999).
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External Environment
• Industry/Gov./Competitive
pressure
• Business partner power
• Support from the initiator
Organizational Readiness
• Financial resources
• IT sophistication
• Top management support
• Trading partner readiness
• Elapsed time since adoption
Innovation Characteristics
• Relative advantage
• Compatibility
• Cost

Organizational Change
• Standardization
• Internal restructuring

Perceived Benefits
• Direct benefits
• Indirect benefits
Transaction Characteristics

Adoption & Diffusion

Financial Performance

• EDI adoption
• EDI infusion (internal
& external integration)

• Revenue
• Sales
• Market share

• Transaction frequency
Strategic Benefit
Resource Dependence
• Percent sales to EDI initiator
Network Externalities
• Expected size of network base
• Extent of service coverage
• Size of own network
• Size of depositor base

• Service quality
• Company image
Operational Benefit
• Reduced costs
• Productivity

Culture / Institutional Forces
• Cultural biases/structural
order/driving forces
• Mimetic/coercive/normative
pressures
• Regulatory regimes/networks
of interacting agents
• Institutional trust
• Value-oriented trust

Figure 2. Relationships Investigated in the Organizational Adoption of IOS
Organizational readiness refers not only to the internal resources required in undertaking EDI
initiatives within a firm, but also the readiness of trading partners. Organizational readiness variables
supported by studies include financial resources, IT sophistication, and top management support
(Chwelos et al., 2001; Iacovou et al., 1995; Kuan & Chau, 2001; Premkumar et al., 1997;
Ramamurthy & Premkumar, 1995; Ramamurthy et al., 1999). Trading partner readiness, prior EDI
experience, and size also influence adoption (Chau & Hui, 2001; Chwelos et al., 2001; Premkumar et
al., 1997). Infusion is affected by proactiveness, task scope, championing, and elapsed time since
adoption (Iskandar et al., 2001; Premkumar, Ramamurthy, & Nilakanta, 1994; Ramamurthy &
Premkumar, 1995).
Innovation characteristics such as compatibility, relative advantage, and cost are also shown to affect
IOS infusion (Premkumar et al., 1994; Ramamurthy & Premkumar, 1995; Ramamurthy et al., 1999).
Perceived benefits refer to the anticipated direct and indirect advantages that IOS bring to adopting
firms. Direct benefits include expected operational efficiencies such as reduced transaction costs,
improved cash flow, reduced inventory levels, and higher information quality. Indirect benefits refer to
opportunities to change business processes and relationships with trading partners. They include
increased operational efficiency, better customer service, improved trading partner relationships, and
increased ability to compete. The literature supports the impacts of perceived benefits on adoption
and infusion (Chau & Hui, 2001; Chwelos et al., 2001; Iacovou et al., 1995; Kuan & Chau, 2001;
Ramamurthy et al., 1999).
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In addition to the relationships drawn from the classical model of innovation diffusion, other studies
focus on network externalities, as shown in Figure 2. Network externalities are the effects on a
product user of other users consuming the same product, thereby expanding the analysis of adoption
and diffusion beyond individual firms to the surrounding network of firms. Specifically, Kauffman,
McAndrews, and Wang (2000) examine the impacts of several network variables on elapsed time for
banks to adopt a shared ATM network. They find that the size of an individual bank's network
increases the time for the network to adopt the shared IOS. Kauffman and Wang (1994) observe a
similar positive relationship between a firm’s network size and the time it takes to adopt a shared
network. However, a larger prospective network size decreases the adoption time.
Several studies investigate the effect of institutional and cultural factors on the adoption and use of
IOS. Traditional relationships that exist before the emergence of IOS may preclude its adoption.
Kumar, van Dissel, and Bielli (1998) explain that an IOS introduced to facilitate exchange in Prato’s
established industrial network failed because its economic benefits did not offset the potential loss of
social benefits. Pavlou (2002) recognizes the importance of institutional trust in building
interorganizational trust in buyer-seller relationships. Institutional trust is established when a trading
partner employs impersonal structures such as perceived monitoring, perceived legal bonds,
perceived accreditation, perceived feedback, and perceived cooperative norms that facilitate
transactions. Hsiao (2003) shows that value-oriented distrust can hinder the adoption of electronic
markets. Value-oriented distrust occurs when an electronic market requires adopters to abandon
values based on relationships. Teo et al. (2003) identify the positive effect of mimetic, coercive, and
normative institutional pressures on the intention to adopt EDI. Likewise, Damsgaard and Lyytinen
(1998; 2001) identify the institutional conditions of regulatory regimes and networks of interacting
agents affecting EDI adoption and diffusion at the organizational, industry, and institutional levels.
Institutional forces also include cultural biases (Christiaanse & Huigen, 1997).
In summary, research on the adoption of IOS supports the relationships concerning the antecedents
of IOS adoption found in the classical model of innovation diffusion. Thus, it appears that IOS can be
treated as many other innovations. Studies examining network externalities show more complex
relationships between network characteristics and adoption of shared IOS. Finally, studies of the
institutional influences on adoption show the importance of the social context surrounding
interorganizational relationships.

3.2. IOS and Transaction Governance
The second major issue in IOS research is the impact of IOS on the governance of economic
transactions. Several studies use transaction cost economics (Coase, 1937; Williamson, 1985) to
investigate the so-called “electronic market hypothesis,” which posits that information technology
reduces external coordination costs and, thus, favors market-based governance over hierarchical
(organizational) governance (Malone, Yates, & Benjamin, 1987). The primary research attention in
IOS research using transaction cost theory is placed on transaction characteristics and system
capabilities. According to Williamson (1985), the alignment of transactions with specific governance
mechanisms is affected by a variety of attributes: asset specificity, uncertainty, transaction frequency,
transaction duration, product complexity, performance measurement, interdependence, price
determination, and other attributes that are often subsumed under the broader concepts of internal
and external coordination costs. IOS affect several of these attributes by reducing product complexity,
lowering external search costs, and reducing asset specificity, thereby permitting a greater use of
market-based mechanisms. As such, the theory suggests that a greater volume of transactions are
governed through markets supported by IOS, rather than hierarchically within the firm. In simple
terms, IOS shift transactions from hierarchies to markets by lowering external coordination or
transaction costs.
Other theories applied to study governance include game theory, network externalities (Katz &
Shapiro, 1985), the property rights perspective, and industrial organization (Porter, 1980). Figure 3
shows the relationships among constructs supported by studies in this category.
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System Capabilities
• Infrastructure design
• Supporting features
(e.g., identification & selection)
Governance Structure
• Market (incl. intermediaries)
• Organization (hierarchy)
Transaction Characteristics
• Asset specificity
• Complexity of product description
• Transaction frequency
• Market & environmental uncertainty

Figure 3. Relationships Investigated in IOS and Governance
Five studies in our review support the prediction that IOS lower external coordination costs, thus
favoring the use of market mechanisms instead of hierarchies. For example, Brynjolfsson et al. (1994)
support the hypothesis that increased levels of IT lead to smaller firms, suggesting the emergence of
markets to replace hierarchies. Hitt (1999) confirms this pattern by showing that the overall decline of
internal and external coordination costs leads to more diversification and decreased vertical
integration. Choudhury, Hartzel, and Konsynski (1998) qualify this direct relationship, explaining that
while asset specificity and complexity of product description are important for the successful
development of electronic markets, additional transaction dimensions, such as frequency of purchase
and market variability, can also determine the development of IOS. Choudhury (1997) observes that
high market variability leads to multilateral IOS (e.g., electronic markets), whereas low market
variability leads to electronic dyads or electronic monopolies. Zaheer and Venkatraman (1994) find
that business process asset specificity and trust are positively associated with the degree of
electronic integration, implying that IOS assets with high specificity lead to governance by electronic
hierarchies rather than electronic markets.
Despite the empirical support for the electronic market hypothesis, we also identify findings that
contradict it. Klein (1996) argues that firms employ coordination strategies encompassing multi-layer
relationships with multiple trading partners rather than simply choose between market and
organizational governance. Several studies examine the specific capabilities of IOS, including
detailed analyses of functional, procedural, and technical mechanisms. These studies are of particular
interest to IS researchers because they open the black box of IOS and identify specific design
features and system capabilities that affect transaction costs. For example, a poorly designed IOS
might not support market transactions, whereas an alternatively designed IOS might provide better
support. Hess and Kemerer (1994) test the electronic market hypothesis through case studies of five
computerized loan origination systems and find no significant industry changes despite continued use
of the technology. Prior systems that could be characterized as electronic markets cease to exist, and
the most successful system is described as an electronic hierarchy. Likewise, Holland’s (1995) finding
that IOS facilitate the emergence of an integrated supply chain refutes the electronic market
hypothesis. Both Clemons and Weber (1996) and Choudhury et al. (1998) demonstrate that IOS may
not lower transaction costs if they do not provide access to adequate market information.
Whereas many early IOS were characterized by highly specific assets, more recent IOS are
distinguished by open standards. Although the degree of asset specificity is included in transaction
cost economics, some IOS research has employed alternative theories that shift the focus away from
proprietary investments in technology and toward dimensions like social and procedural
interdependence, which are not addressed in transaction cost economics (Wareham, 2003). For
example, Clemons, Reddi, and Row (1993) counter the electronic markets hypothesis with a “moveto-the-middle” hypothesis, which draws upon variables outside of a transaction cost framework to
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explain hybrid governance mechanisms. Likewise, Bakos and Brynjolfsson (1993) employ property
rights theory to explain the role of intangible assets in determining equilibrium ownership structures in
IOS. Also, Kambil and Short (1994) offer a novel “roles-linkage” model to describe the expansion of
participation by firms in the business network surrounding the U.S. Internal Revenue Service’s
electronic filing initiative.
In summary, the literature on governance does not support a consistent relationship between IOS and
movement toward market governance over economic transactions. Although there is a substantial
amount of evidence that IOS can influence the adoption of market-based mechanisms, thus
supporting the electronic market hypothesis, evidence also supports a relationship between IOS and
organizational governance.

3.3. Organizational Consequences of IOS Use
The research on IOS consequences focuses on strategic, operational, and social impacts on
organizations using IOS. In contrast to the first two areas of IOS research, studies of IOS
consequences use a broad array of theories. These include the resource-based view of the firm
(Barney, 1991), organizational information processing (Tushman & Nadler, 1978), resource
dependence (Pfeffer & Salancik, 1978), social network theory (Powell, 1990), population ecology
(Hannan & Freeman, 1989), political economy (Benson, 1975), organizational learning (Argyris &
Schon, 1978), relational exchange theory (Heide, 1994), institutional theory (DiMaggio & Powell,
1983), structuration theory (Giddens, 1984), and stakeholder salience theory (Mitchell, Agle, & Wood,
1997). The relationships examined are shown in Figure 4.

Social Impacts

Knowledge Management
Capability
• Knowledge

Organizational Change

Strategic Impacts

• Work transformation
• Business process change

• Competitiveness
• Business growth
• Globalization

IOS Implementation
& Use
• IOS use
• IOS investment
• IOS implementation
• Electronic integration

Operational Impacts

Relationship Structure

• Operational efficiency
• Processing efficiency
• Administrative efficiency
• Reduced costs
• Price increase

• Bargaining power
• Governing structure
• Coordination structure
• Network structure
• Vertical interactions
• Roles-linkage
• Standardization
• Incentive
• Stakeholders
Relationship
Quality
• Joint problem solving
• Cooperation
• Learning
• Climate
• Trust
• Traditional relationships
• Information exchange
• Conflict

Figure 4. Relationships Investigated in Organizational Consequences
Strategic Impacts. Strategic impacts refer to the effects of IOS on the mission and scope of
organizations, including the opening of new markets and development of new products and services.
Martinsons (1992) reports how a global electronic banking system created a business presence in
Asia without brick-and-mortar investment. In the aircraft parts industry, IOS are shown to reduce
prices (Choudhury et al., 1998). Chatfield and Yetton (2000) report successful strategic EDI initiatives
that enable fast cycle time and fast response to customer demand and new product development.
Ramamurthy and Premkumar (1995) find that the standardization in business practices and
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transactions that accompany EDI brings strategic benefits by reducing the number of competitors and
increasing market-level performance. Case studies of EDI in the retail sector identify strategic benefits
of service quality and improved company image (Fearon & Philip, 1999; Iskandar et al., 2001). Only
one study (Chircu & Kauffman, 2000) examines the barriers to the realization of strategic benefits,
finding that the value of using Internet-based travel reservation systems is constrained by industry
standardization and organizational routines, as well as lack of resources, knowledge, and system
usage.
Operational Impacts. Operational benefits refer to more efficient operations, such as improved
ordering, delivery, productivity, and control. Several studies report operational benefits from the use of
IOS (Fearon & Philip, 1999; Iskandar et al., 2001; Ramamurthy et al., 1999). Transaction efficiency is
one of the most explicit consequences of IOS (Reekers & Smithson, 1996; Vijayasarathy & Robey,
1997). Several studies point out the impacts of EDI on order lead-time, service levels, and inventory
levels (Clemons & Row, 1993; Vijayasarathy & Robey, 1997). Transaction cost reduction during
business processes is another reported operational benefit (Clemons & Row, 1993; Martinsons,
1992), along with the efficiency of new business policies (Venkatraman & Zaheer, 1990). Truman
(2000) finds that the level of integration between the EDI and an internal system within a firm results
in administrative efficiencies. Wareham (2003) shows that IOS bring the acquisition of channel
information, which leads to an increase in price obtained by the manufacturer. Chatfield and BjørnAndersen (1997) observe that IOS enabled business process change in Japan Air Lines and
subsequently resulted in superior business outcomes. Clemons and Row (1993) find that IOS
increase the amount of information available in the distribution channel and facilitate the development
of more efficient coordination structures such as quick-response and vendor-managed inventory.
Additionally, Nidumolu (1995) and Ramamurthy and Premkumar (1995) recognize increased vertical
interactions and standardization, respectively, due to IOS.
Social Impacts. Social impacts of IOS refer to changes both in the adopting organization and in the
interorganizational relationship between trading partners. Howard, Vigdon, and Powell (2003) argue
that transformation should be understood at both the organizational and industry stakeholder levels.
Several studies focus upon the implementation and change processes of an IOS within an
organization. Chatfield and Bjørn-Andersen (1997) and Boddy (2000) report on organizational and
work transformation enabled by IOS. Turning to industry-level impacts, Pouloudi and Whitley (1997)
use a social network approach to identify relevant stakeholders. They find that IOS may expand the
number of stakeholders in a trading network, including market intermediaries who bring new valueadded functions like information verification, financing, and logistics management (see also
Choudhury et al., 1998). Thachenkary (1992) uses Porter’s industrial organization model to examine
the impacts of electronic markets on the dealers, lending institutions, and customers involved in an
EDI network connecting automobile dealers and lenders.
Numerous studies have examined the structure of the relationships among firms using IOS,
especially shifts in the ability of parties to influence and control each other. Christiaanse and
Venkatraman (2002) study electronic integration among travel agents, finding that a knowledge
management system allows the focal firm to create specific incentives for travel agents, thereby
fostering learning by travel agents. Clemons and Row (1993) observe that, while IOS can affect the
efficiency of a channel, it can also lead to a change in bargaining power among the parties involved.
Nakayama (2000) also finds that increased use of EDI decreases the perceived power levels of
wholesalers in the supplier-wholesaler relationships. Similarly, Reekers and Smithson (1996) find that
EDI allows both auto manufacturers and their suppliers to achieve efficiency gains, yet manufacturers
achieve their efficiency goals at the expense of their suppliers. Webster (1995) argues that EDI may
reinforce the existing power structures of a relationship rather than produce mutual benefits. Hart and
Saunders (1998) note that power is negatively related to diversity of EDI use in the customer-supplier
relationships in an office retail company.
The introduction of IOS can also significantly change the coordination and network structure defining
the relationships among trading partners. Bensaou and Venkatraman’s (1995) study of the U.S. and
Japanese automobile industries reveals a variety of configurations of interorganizational relationships
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depending on the fit between information processing needs and capabilities. Vijayasarathy and Robey
(1997) find that EDI use strengthens channel information intensity and channel formalization.
Social impacts of IOS also include the influence of relationship structure on relationship quality, which
includes mutual trust and the ability to resolve conflicts constructively through the exchange of
information. Bensaou (1997) finds governance structure to influence the degree of cooperation in
buyer-supplier relationships. Vijayasarathy and Robey (1997) report that channel formalization is
positively associated with both channel cooperation and channel conflict in seller-buyer dyads.
Although formalization facilitates cooperation between partners, it also delays partner agreements.
Other studies find a more positive transactional climate with regard to domain consensus, evaluation
of accomplishments, norms of exchange, and goal compatibility (Nidumolu, 1995). IOS also lead to
trust and collaboration between partners because IOS provide information transparency and a
platform for intensive collaboration (Bensaou, 1997; Nakayama, 2000; Scott, 2000).
Several studies show a reciprocal relationship between IOS use and relationship quality, finding that
relationships characterized by trust (Chatfield & Yetton, 2000; Hart & Saunders, 1998) and joint
problem solving (Chatfield & Yetton, 2000) result in high degrees of EDI use. Relationships that
discourage the development of joint coordination mechanisms lead to lower levels of usage. Finally,
trust has been shown to be more influential than power in fostering diverse use of EDI in supply chain
relationships (Hart & Saunders, 1998).
In summary, the consequences of IOS include strategic, operational, and social impacts. In most
cases, studies show positive effects of IOS on strategic and operational measures of performance.
Studies of organizational and interorganizational impacts tend to look at both positive and negative
outcomes, particularly the changes in power relations among trading partners.

4. Discussion
Having portrayed the findings from past IOS research, we organize our discussion to be more forward
looking. First, we discuss the implications of the current state of theoretical diversity in IOS research.
We argue that such diversity is valuable because theories are used in complementary ways. Second,
despite the demonstrated value of multiple theories, most frameworks used in IOS research do not
directly engage with IOS technology. Although IOS artifacts are generally well explained, we argue
that researchers should deploy or develop theories that explicitly grant the IT artifact a theoretical role
in explaining antecedents and consequences of IOS. Third, we propose new theoretical directions for
each of the three areas of IOS research included in this review.

4.1. Theoretical Diversity in IOS Research
As an area of IS discourse, IOS research has proceeded without apparent concern over calls for
theoretical consensus. Our review reveals that theoretical diversity is both abundant and valuable
because different theories address different facets of the IOS phenomenon. Using multiple theories
compensates for the blind spots in specific theories. Theories do not stand in a competitive
relationship with each other but rather complement each other. Our review shows how theories play
complementary roles in explaining adoption, governance, and consequences of IOS. Although
theoretical diversity has been argued to threaten the identity and legitimacy of IS research as a whole
(Benbasat & Zmud, 2003), we show that using multiple theories strengthens the ability to explain the
IS phenomenon. By producing stronger results, research in IOS helps to establish greater legitimacy
(Lyytinen & King, 2004).
The compensatory effect is evident, for example, in the use of theories that compensate for the socalled “pro-innovation bias” in diffusion of innovation studies (Fichman, 2004; Jeyaraj, Rottman, &
Lacity, 2006). The pro-innovation bias refers to the presumption that innovations will be
unambiguously positive to adopting organizations (Kimberly, 1981). Studies of IOS adoption tend to
show positive associations between IOS adoption and beneficial consequences, and negative
outcomes are overlooked, except to the extent that negative outcomes accrue to non-adopters. For
this reason, we suggest that researchers use multiple theories to overcome such biases. Theories
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explaining the impacts (both positive and negative) of IOS use provide a more complete picture of
IOS consequences and even account for cases where IOS are not adopted. For example, Clemons
and Row (1993) use multiple theories (organizational information processing, agency theory, and
game theory) to explain why retailers in the U.S. consumer packaged goods industry resist IOSenabled innovations. Although IOS eliminate many sources of inefficiency and improved coordination
among the participants, shifts in bargaining power lead retailers to resist changes in coordination
structures.
We also see no particular benefit from attempts to integrate different theoretical contributions into a
single “grand theory” of IOS. Although it may be tempting to formulate a coherent theory that
integrates all of the topics included in Figure 1, such an undertaking would result in a less
parsimonious explanation than the combination of “mid-range” theories used to explain different parts
of IOS phenomena. Taken together, Figures 2, 3, and 4 represent far too many relationships to be
integrated. Despite arguments that unifying an academic field around a central theoretical paradigm is
necessary for its identity (Weber, 2006), we see no compelling reason to seek paradigm consensus in
IOS research. To the contrary, our review suggests reasons why theories of innovation diffusion and
transaction cost economics, for example, benefit from modifications introduced to explain a wider
range of IOS phenomena. Thus, we do not advocate the integration of separate strands of theory in
IOS research.
Debates about consensus and diversity in the IS field are rooted in a deeper “anxiety discourse”
about identity and legitimacy (Lyytinen & King, 2004, 2006). Our results suggest the value of
embracing diversity in IOS research. The diverse training and experiences of the IS research
community as a whole are in part responsible for the “social life” of many topical areas in the IS field
(DeSanctis, 2003). Although no single study can be expected to silence the anxiety discourse, we
argue that theoretical diversity has produced strong findings while increasing the plasticity needed to
sustain salience of the field (Lyytinen & King, 2006). As our recommendations below imply, we
anticipate an increase in the number of theoretical perspectives that are used to guide IOS research
in the foreseeable future.

4.2. Engaging with the IT Artifact
At a superficial level, most of the IOS research that we survey provides clear descriptions of the
features and functions of the IOS being studied. Although this suggests that IOS researchers appear
to be heeding calls to engage with IT artifacts (Benbasat & Zmud, 2003; Orlikowski & Iacono, 2001),
we argue that description is not enough. Rather, IS researchers need to engage with IOS artifacts on
theoretical grounds. Although atheoretical studies may provide useful starting points for a theorybased research stream, we do not believe that they ultimately make enduring contributions. Without
greater attention to theory, skeptics may rightfully view IOS research, or IS as a whole, as a field
lacking in theoretical substance (Weber, 2003).
Two difficulties associated with the superficial engagement with IOS artifacts can be illustrated with
the example of EDI research. The first difficulty is that EDI systems are no longer the state of the art
in IOS. Of the population of 104 articles (including both theory-based and atheoretical empirical
papers), 58 articles (56 percent) focus on EDI systems, the earliest de facto standard for IOS. At least
one entire review paper has been written about EDI research (Elgarah et al., 2005). However,
research results generated from the first wave of IOS research on EDI are not particularly insightful
for understanding the next generations of IOS based on open standards. As in other areas of IS
research, IT artifacts sometimes vanish soon after research about them is published. As IOS artifacts
continue to progress in terms of capabilities and features, the value of earlier research on older
technologies diminishes.
The second difficulty is the need to find or develop theoretical explanations that fit new technologies.
In EDI research, transaction cost economics provides a valuable theoretical platform because it
explicitly characterizes EDI technology in terms of one of the theory’s key variables, asset specificity
(Malone et al., 1987). Because many early EDI systems were proprietary, the theory helps to explain
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the resultant lock-in and hold-up effects that generally favor the IOS owner and impede trading
partner movements toward freer markets. Over time, however, proprietary EDI standards have been
supplanted by the more open standards of the Internet and XML technologies, which are
characterized by less asset specificity. Nonetheless, many close interorganizational relationships are
sustained despite the lack of proprietary standards. Clearly, transaction cost economics is not
sufficient to explain the persistence of organizational governance under conditions of low asset
specificity associated with open standards.
Therefore, we challenge IOS researchers to choose or develop theories that are more compatible
with technologies in the post-EDI era. One approach is to focus on antecedents of adoption and
implementation of technologies with specific features. This has been one thrust of the work on the
adoption of IOS, although it is limited by diffusion theory’s rather generic typology of innovation
characteristics. In most prior research, IOS seem to possess no material characteristics that
differentiate them from any other innovation. The predictors drawn from the classical innovation
diffusion model seem to apply, yet we lack explanations for why particular innovations are adopted
and others are not. A theoretical focus on the IT artifact would potentially yield a more complete
understanding of IOS adoption.
A second approach is to focus on the consequences of IOS systems with particular characteristics. To
some degree, studies of governance engage with IT artifacts in a useful way by focusing on the
performance effects of IOS systems with different capabilities (e.g., Choudhury et al. 1998). Likewise,
some studies of the consequences of IOS focus on specific characteristics (e.g., Boddy, 2000) and
deploy theories that explain why certain effects are associated with specific technology features. In
these ways, researchers may move beyond simple descriptions of IOS artifacts and theorize their
antecedents and consequences more explicitly. In the following section, we identify specific
theoretical directions that incorporate technology as an explanatory element.

4.3. New Theoretical Directions
Given the importance of theory in IOS research, researchers need to stay near the forefront of
developments in allied disciplines, as well as develop original IS theories. In this section, we identify
several promising new theoretical directions for IOS research.
Adoption Studies: Beyond Diffusion Theory. As noted earlier, IOS studies generally use diffusion
of innovations theory. Fichman (2004) describes this theory as the “Right Stuff” model, because
positive impacts are assumed to follow if IOS adopters have sufficient quantities of the factors that
predict adoption (i.e., the Right Stuff). To counteract the pro-innovation bias of innovation theory,
Fichman draws attention to alternative theories of social contagion and management fashion, which
suggest that adoption of innovation often hinges on the behavior of adopters other than the focal
adopter. Research on managerial fads and fashions shows that even inefficient technologies may be
adopted when powerful, fashion-setting organizations lead the way. Likewise, efficient technologies
can be rejected when fashion-setting organizations reject them (Abrahamson, 1991, 1996).
Institutional theory (DiMaggio & Powell, 1983) also regards mimetic isomorphism as an influence on
organizational decisions, as reflected in some of the studies in our review (Teo et al., 2003;
Damsgaard and Lyytinen, 2001). As a consequence of social pressure, firms may adopt innovations
that are not right for them and, thus, experience outcomes that fail to meet expectations.
Adoption studies also need to focus on the changing nature of IOS artifacts. As IOS migrate toward
more open Internet-based standards, IOS adopters face a much broader range of potential trading
partners (Zhu et al., 2006). Open IOS standards facilitate industry-wide initiatives that lower costs for
all network participants (Christiaanse, Van Diepen, & Damsgaard, 2004). Examples include the
Mortgage Industry Standards Maintenance Organization (MISMO) standards in the residential
mortgage industry (Markus et al., 2006), RosettaNet in the electronics industry, and Dealersphere in
the auto industry. Although these IOS may facilitate greater cooperation within trading networks
(Christiaanse, 2005), they do not supplant competitive strategies or the assumptions of mistrust and
opportunism associated with economic theory. By focusing on the relative openness of standards,
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IOS research can accord IOS artifacts theoretical status beyond their role as nonspecific assets.
Facilitating cooperation among competitors in trading networks may be due to the collective benefits
of IOS standards rather than the operation of open “electronic markets,” as predicted by transaction
cost theory. Although IOS adopters may concede some of the potential advantages of proprietary
standards (such as the ability to lock in trading partners), they may gain even more by belonging to
larger social networks that connect trading partners. The influence of social context on IOS adoption
can thus be studied using new theoretical perspectives that incorporate IOS characteristics as
explanatory variables.
Governance Studies: Exploiting Social and Behavioral Economics. In economics and in many of
the IOS studies that draw from economic theory, the focus on transaction attributes such as asset
specificity has carried much of the explanatory and predictive burden (Williamson, 1985). Transaction
cost theory maintains its appeal as an explanation in economics and IOS studies because it affords a
theoretical role for advanced technologies. It explains, for example, why more open standards in IOS
lower the ability to lock trading partners into long-term relationships with proprietary technologies,
thus favoring governance by market relationships.
However, theories of IOS governance need to be sensitive to other grounds for establishing and
maintaining cooperation among trading partners. Contemporary social economics, which emerged in
the late 1980s, does not view social networks as imperfections, friction, or noise impeding rational
economic behavior. To the contrary, social networks are contexts that shape economic decisions
(Grabher, 1993), thus embedding economic transactions within social networks (Granovetter 1985).
Social embeddedness has both structural and relational dimensions (Gulati, 1998; Uzzi, 1997).
Structural embeddedness involves the structure of relations among partners and predicts that
partners with structurally equivalent positions will act similarly because of the similar information
available to network partners. Relational embeddedness involves the closeness of social relationships
and its positive effects on information exchange and cooperation with trading partners. Thus, social
economics tends to distance itself from the narrow assumptions of self interest and opportunism
found in traditional economic theory. Social economics emphasizes the role of trust and such noneconomic goals as approval, status, and power that receive less emphasis in traditional economic
theory (Norhria & Eccles, 1992).
In the IOS literature reviewed in this article, a social economics perspective can be seen in papers by
Hsiao (2003) and Pavlou (2002), which rely upon cultural and institutional explanations, respectively,
to complement an economic analysis. In addition, Clemons and Row (1993) expand transaction cost
economics to include social relationships in their study of resistance to IOS. Social economics also
provides the foundation for Kumar et al.’s (1998) investigation of IOS among the Italian merchants of
Prato. These papers represent efforts to extend economic analysis beyond transaction cost theories.
A second new direction within economic theory is behavioral economics, which has yet to influence
studies of IOS. For the most part, economic theories applied to IOS research assume that actors
pursue self interest under conditions of strategic interdependence. In contrast, behavioral economics
is concerned with how human actors, operating emotionally and endowed with limited intelligence and
learning capacity, actually make decisions (Cremer, 2003). This nascent field of economics potentially
offers great value to IOS researchers in comprehending the behaviors of real managers in complex
business environments. For example, behavioral economics might reveal reasons why some firms
are reluctant to abandon established supply chain relationships despite the prospect of gaining the
economic advantages of new partners (Standing, Stockdale, & Love, 2007).
Consequences of IOS. Fichman (2004) notes the lack of attention paid in innovation studies to the
outcomes that adopting firms experience following adoption. Contrary to the implicit assumption of
innovation theory, not all innovations have positive outcomes, in part because innovations are
implemented and used in different ways by different adopters. Thus, the factors affecting an
innovation’s ultimate consequences are likely to differ from the factors that influence adoption
decisions. Although the concept of infusion helps innovation studies to focus on implementation and
use, we recommend that IOS researchers extend their examination of post-adoptive behaviors and
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their consequences, both positive and negative. In this spirit, Jasperson, Carter, and Zmud (2005)
propose a model for understanding post-adoptive behavior, defined as user behavior “after an IT
application has been installed, made accessible to the user, and applied by the user in accomplishing
his/her work activities” (p. 531). Jasperson et al. express concerns that IS innovations may fail to fulfill
their promise because, over time, post-adoptive behaviors become habitualized through nonreflective mental scripts that engage only “a selected subset of the technology’s features” (p. 535).
Thus, many of the perceived potential benefits of an innovation, so important in predicting the
adoption decision, may actually never be realized because the innovation is used in unanticipated
ways.
A focus on post-adoption use of IOS would inevitably draw from studies of work practice and related
sociological theories of practice (Bourdieu, 1977), structuration (Giddens, 1984), and human agency
(Emirbayer & Mische, 1998). In some cases, studies of practice report the failure of innovations to
transform work practices and explain why past practices persist (Kvasny, 2006; Richardson &
Howcroft, 2006; Schultze & Boland, 2000). In other cases, studies of practice reveal unintended
consequences of technology use, as actors appropriate technology features and improvise to meet
stakeholder needs that were not considered at the time of adoption (Boudreau & Robey, 2005;
Orlikowski, 2000). The advantage of the practice approach is its focus on concrete work situations,
which helps to qualify the broad predictions and assumptions of innovation theory. Practice studies
often employ qualitative, ethnographic methods to examine technology use in detail and to explain
how and why outcomes of IOS occur. As such, practice studies can help develop explanations unique
to IOS applications rather than simply reaffirm the usefulness of general concepts like infusion.
Another issue that confronts research on the post-adoption consequences of IOS is the relatively
static manner in which theoretical relationships are conceived and analyzed. In this respect, IOS
research lags trends in the strategic management literature, which views resources like IOS not as
static capabilities, but as resources with capabilities whose value may shift over time. Formulated in
response to the “resource-based view” of the firm (Barney, 1991), dynamic capabilities theory argues
that resource renewal and transformation may be expressed as distinct strategies (Prahalad & Hamel,
1990; Teece, Pisano, & Shuen, 1997). Specifically, dynamic capabilities depend on how firms learn
new skills, internal and external forces that enable and constrain learning, and environmental
reactions to competition for resources. Dynamic capabilities theory is distinguished by its balanced
emphasis on internal resources, organizational learning, and negotiated value creation with partner
firms (Foss, 1996).
The value of using dynamic capabilities theory rests upon the observation that the command of
resources provides only necessary, but not sufficient, conditions for value creation in
interorganizational relationships (Newbert, 2007). It is more important for firms to mobilize resources
than to control them because resources create the most value when they are reconfigured in
response to competitive conditions (Eisenhardt & Martin, 2000; Newbert, 2007). Because critical
resources may be embedded in interorganizational processes (Dyer and Singh, 1998), IOS can be
considered to be boundary-spanning capabilities that can be dynamically recombined with other
resources to generate greater competitive value. For example, IOS could generate digital options in
the form of interorganizational work processes and knowledge systems (Sambamurthy, Bharadwaj, &
Grover, 2003).
Two studies included in our review suggest possibilities for future research on the role of IOS as a
dynamic capability. Christiaanse and Venkatraman (2002) suggest that IOS provide the opportunity
for expertise exploitation, and Scott (2000) finds that IOS facilitate relational learning via process
integration. Future research could explore a variety of IOS features that could be studied over time to
show how dynamic capabilities involving IOS are generated. In addition, the interorganizational
context can amplify the effects of dynamic capabilities by providing structural and procedural
mechanisms such as governance flexibility, interorganizational integration, alignment of innovation
and growth strategy, and entrepreneurial orientation (Newbert, 2007). Future IOS research could
investigate the impacts of interorganizational contexts on IOS capabilities and, conversely, the
capacity of IOS capabilities to shape interorganizational contexts.
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5. Conclusion
In this analysis, we offer guides to future research on IOS. We review the findings of past research
with a particular focus on IOS adoption, their effects on governance of economic transactions, and
their organizational consequences. Our primary concern is that IOS researchers adopt appropriate
theoretical foundations for future research. With this aim in mind, we emphasize the importance of
theoretical choices that reflect new and emerging trends in IOS technology as well as the diversity of
findings in past research.
We find that the adoption of IOS supports many of the expected antecedents of IOS adoption found in
the classical model of innovation diffusion. However, these relationships are qualified by additional
findings regarding network externalities and the social context surrounding IOS relationships. Our
review of the literature on IOS and governance reveals mixed support for the hypothesis that IOS
favors electronic markets over electronic hierarchies. Although the literature suggests that transaction
cost economics remains a valuable lens for investigating the effect of IOS on governance, our results
suggest other determinants of governance structure. Finally, our analysis of the consequences of IOS
reveals generally positive effects of IOS on strategic and operational performance, and mixed social
consequences such as shifts in power relations among trading partners.
Our guidance for future research focuses on three areas. First, we expect theories applied to IOS
research to become more diverse and perhaps more cross-disciplinary. Examples of crossdisciplinary work are evident in the studies reviewed, such as research on IOS diffusion that
incorporates network externalities (Kaufman, et al., 2000). We encourage additional efforts that
expand the confines of existing theoretical traditions. Although some may lament that such theoretical
elaboration will only make the IS field less unified (and, therefore, perhaps less legitimate), our
analysis and recommendations are clearly aligned with Lyytinen and King’s (2004, 2006) contention
that stronger results should increase the identity and legitimacy of IS as an academic field. We
believe that IOS research can become more legitimate by engaging with the IOS artifact and by
demonstrating the central theoretical role played by IOS. At the same time, greater theoretical
diversity can ensure that IOS research remains adaptable.
Along these lines, our second suggestion is that researchers consider IOS artifacts as integral parts
of theoretical explanations involving IOS. Although most IOS studies provide satisfactory descriptions
of IOS artifacts, the characteristics of IOS rarely attain explanatory status. The primary exception to
this generalization is transaction cost economics’ consideration of asset specificity as a theoretical
construct that directly reflects characteristics of IOS. However, features of contemporary IOS suggest
greater theoretical richness than asset specificity. The challenges for IOS researchers are to engage
with the IOS artifact on theoretical grounds and to revise theories to reflect the evolution of IOS
technologies. Theories need to be adaptable to changes in the properties of information artifacts.
Third, we suggest a number of areas to be emphasized within each IOS research stream. In adoption
studies, we suggest that future IOS research overcome the pro-innovation bias that permeates much
prior research and consider alternative determinants (e.g., managerial fashion) and more critical
evaluations of IOS adoption and diffusion. We also suggest embracing theories of IOS governance
that augment transaction cost economics. We mention two possible extensions: social economics,
which is theoretically more sensitive to negative outcomes with its attention to the distribution of
power across multiple stakeholders; and behavioral economics, with its emphasis on boundedly
rational decision making. Finally, we argue that IOS adoption provides potential dynamic strategic
capabilities. Although full articulation of new theoretical directions for IOS research might require
several complete papers, our advice to IOS researchers is to become current with developments in
allied disciplines that inform theorizing relevant to IOS.
Our investigation is limited to the theoretical foundations of empirical IOS research and excludes
methodological issues. Our study also excludes non-empirical papers, some of which are primarily
concerned with theory. Our exclusion of these papers is justified by our interest in seeing how theory
has actually informed empirical research. Finally, we exclude 53 non-theoretical papers, about one
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half of the total. Non-theoretical papers often serve as useful incubators for ideas that are later
subjected to theory-driven empirical research. Non-theory papers, especially early ones, are cited
frequently in the theory papers, suggesting their influence over subsequent empirical research.
Despite these limitations, we feel that our analysis and recommendations are based on sufficient
empirical grounds. Future research can, of course, extend the review of IOS literature to include a
greater number of years and a greater variety of articles. Future reviews may also survey other areas
of research within IS to assess researchers’ practices with regard to theory.
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